. found on a nautical chart by responding to discussion questiong.

.-and a2 glossary of terms are provided. (2athor/DB) : , ;4
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bR " RAUTICAL CHARTS:
oo+ ANOTHER DIYENSION IK DEVELOPING MAP SKILLS

by .

<

) w.F. McCalluz amd D.H. Bot-w
sssociate Prpfessors, Faculty of Education, Lakehead Uﬁiversitv
- Thunder Bay, Cantario ,

{

A-.new and added dimension to the development of map skflls can be pro-
vided bv the ase of nautical charts in the geography classroom. The
authors provide a sample of activities that might be used to help stu-'
dents understand the use of nautical charts and to further the develqgp-
ment’ of selected map skiils. Each of the following activities will aid
students in achieving cogpetency in 2 skill or concept identified in
the performance objectives that accompany ‘each activity.

ED125934

.

’

Activicy #1 Using the parallgl rulers and compass rose to
£ind bearings. ’

Activiey #2 Uéing dividers and the latitude scale to measure
distance. .

«7

Activicy #3 Interpreting the common symbols found on a
’ nautical chart. . .

Activity #4 - Chartwork activities. N

The fourth sessiof will have the students apply the skills and knowledge
in a simulation activity using an actual nautical chart. =

- »

-

h 4 -
Activity #1 USING PARALLEL RULERS TO LAY OFF BEARINGS
act.yo L

Objectives: . A

Upon completion of this activity the student will be able to:
, ’ b}

1. express as a true bearing the direction from one point to

another on a nautical chart using parallel rulers and. the

compass rose.

o

r




.
?

~

2. &de parallel rulers with emough dexterity to measure within

2° the actual bearing between two locations identtfied on a map.

4

3. explain each of the following terms and their sighificance in .
w .

taking bearings on .2 map;

bearing, compass rose, parallel rulers. '

: \
BEARINGS ° o - - .
T - - - - e, = =

A bearing 1is nothing‘more t#dn a direction frdo one point to . ‘

. » .

anqther and is indicated by a number of degrees from OOO° (due North) to

359° (10 West of North).

t ‘ Lol
If one is using a magne?ic compass rather than a gyro compass, fhen

bearings are (.xsually indicated by readings such N 30° E, S 50° E, // ) '
. 4 . . . /'
‘5 15% W, x 60° ¥ (See Diag.1) o : . .

¢
i VARIATION '~ . ’

) .

This diagram is
¢ called 2
“"compass rose"

270

"P"'Bears 130° {T)

s:60° B(() »‘

from "g!




x4

- . >

. . .
To obtain a true bearing from 2 magnetic compass one must maké a
correction in accofd§nce vith the "variation", which 15 the difference between
- -
. . . . \ .
nagnetic north and tru north. The amount of variation and the direction of

variation east or west of true morth depend upon the observer's position on
. . A '\ . |
the face of the earth but the compass rdse usually indicates what the varia-
\

-~

tion is in that particular region.s (See diagram #1) It might be advisable

”~

- - e - . v
to limit thé work of pupils tc the True directionms.,

L]

. . - )

Lt ¢

"
DIAGRAM 2 °
5 Lh
/’ . K11} ) . " ll‘
N A i bea;S . § g;ggsfrom "g" B
o 090" from "A" _ , .
* . v © 7 N F

LS
’ - . v

'> ' . . . )r

It .is obvious‘that, if an observer at’ A says that tB bears 090°" then an

-

observer at B wouild say, "A bears 2790", 090° and.270o are called

reciprocgl bearings. Pupiis must be careful to regd the bearing z;gg\Qhe

observer to the péipt of which he is "taking a bearing." (See Dia;. £2)
The following will indicate the procedure thaf would be followed'

!
(a) The osficer on duty tells his assigtant to "Take a bearing

on the bridge of a ship.

of the Trowbridges¥sland light."
. {b) The assistant sights across the top of the ship'é compass
througﬂ a pair of sightsilgké those on a rifle and reads
s the direction or bearing of the light from the ship.

///,// (c) The assistant tells tHe officer what the bearing is by
. . ‘ . . .

saying, "Trowbridge Island light bears 145°" .

W <

L}
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s ) . ~ . .
' «d) The officer 1ay§ his parallel rulers across the coxpass rose
/ on the chart so that oné edge of the ruler cuts thg;ugh the '
‘ . .‘ center of the rose and throuéh ghe point on the'circumférence
§ ¢ which marks 145°. L - .
4 (e) T;e rulefs are then mo;ed ;;ep-by-step across the chart yntil
( " the edge passes through the péipt on the-chart which uarks.;he
‘ pds{fion of Trovbrid;e Island Ligh® C
' . (f) If a line is then drawn along the ruler's edge, the officer
] knows that his ship is somewhere on that line.
-, , .
I " To know that one's ship is "somewh¥re ‘on thaé line" is tather
) unéatisfactory as that line may well traverse déngerous rocks and shoais.
Therefore it is necessary to take bearings of two ér mork landmafks
(1ighthousei, buq??,‘points of land, etc.) in order to "fix" ﬁ;; ship's ° ’
po?}tion at the point where.éhe lines of ﬁéaring intersect." (See Diagram #3)
3 ™ .
'
L f :
3 .
\ - K Lo
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Activity #1 ’ PRACTICE WITH PARALLEL RULERS * ‘

- _ .
e g ‘ Granadz  bearing
-\ " * B . .

-

¢

Priveoe Ecuard.is your ship lying im an anchorage. Eig!‘

other ships are arsg at anchor. ‘The dﬁty officer om your
! S
ship "takes a bearing"-of each of the other ships and
/ N . . .
#%cords these bearings in his deck-log. Complete the deck- .-

18g entries for each ship (as shown here for the 4cton and

¢ AN

Erizzon,. .
’ .4
’ -
f2zon bearing 315°
= )
Eriziorn. bearing 020 .

hall bearing
. ’
Jarz bearing .
Ereter bearing
Foregter bearing =

.

Hydra  bearing <

.
’ ’
. ‘ »
. .
’

* Students will need to use the chart on the following page in order to co
this activity. . v . £ )
. . - ‘ ‘

mplete




ACTIVIT Y # T
. « )
N Brixton
- \
. >
J' .
t ,
¥
‘ @
x CII‘(F h G1I ¥
' ¥ Datt
(\ ' , . . : . ’
.a-l‘;ﬂte Edward ! ' . .
. -
{ .
b
oy
¢
XForester
., !
T ‘ ‘ N ‘ g Exefﬂf'
- . (This ¢hart should be used for a transparency
Q and for reproduction for students' use.)
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"DISTANCE & SPEED ON A NAUTICAL CHART

Y

Activity #2° . TSING DIVIDERS & LATITUDE SCALE TO MEASURE DISTANCE

Objectives:

Ppon'coma}eﬁion ,of this exercise the studeat will be able to: -

. 1. ‘measure with 95% fccuracy the distance in nautical miles

g between two locations on a chart using dividers and the

latitude scale along the sides of the cifrt. .

4

2. express 1in degrees and minutes the latitude and longitude

: 4
of given points on a nautical chart accurate to the nearest

v "

minute.

3. explain each of the following terms:
anchorage; nautical mile, minute of latitude, knot.
4. express as a true bearing within 2° of %Eguracy the direction

from one point to another on a ship's course ﬁsing parallei
‘ N

-

.

rulers anddthe compass rose. R
< >

« ¢ Pupils should he made ‘aware that onéﬁaegrpe of latitude 18 equal

to 60 nautical wiles and t;;}\gpe minute of latitude is, thérefore, equal

to oue nautical mile. (approximately 2,000 yardﬁ) S

Since the mariner measures the speed of his ship in nautical miles:

> . ! .
per hour, it is convenient:to use the latitude scale at the sgdes_of the
- L3

N >

chart for the measurement af distance.
s !

.

(Note:, The expression "knots per hour" is incorrect as a unit

' of speed because the word "knots!' means "nautjcal miles
e . )

per hour'. We therefore Say that "a ship's speed is

10 knots.")

N
T T S P T S ST e s
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’ . *
- o> .

To find the diétgnce between "A" and "B" on a chart, place

< - .

" one éoint of a pair of dividers yon "A" and the, other point on "B".
I - .

Transfer the dividers to the latitude scale at either side of the

-~ < .

chart and read- the number of minutes séparating the pointé. This '
w117 be the number of miles betweed "A" and "B'". . ,

If "A" and "B" are too far-apart to be spanned by the'dividers,

4 -
.

then with the dividers set at-q/convenigat dfstance (say 3 or 5 miles) »
mark off this distance as often ag possible along the line joining

"A"_and "B", then measure the remaining segment of "AB' and by addition

&
~

 find the total distance ffom "A" to "B", :
(Note: Pupils must not use the scale of longitude at-the . .

top or bottom of the chart to measure distance for
“ : :

Y
only at the equator will one minute of longitude be

7

equivalent to one nautical mile.)

]

Q.//
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: Activity #2 - DIRECTION AND. DISTANCE. ON NAUTICAL CHARTS x ) \
4 ' — '
' . ., o
. i Lay out courses to steer and distances to run to bring
. ‘ r~
) . " your ship from her present pos#tion "P" to an anchorage.at
. N % ~ Al
¢ ~ > .
4 ‘"PA", passing through "Pl", ?Pz", and."P3".
(Disregard tidal stream and;currents)ﬁ .
, . //, True course Distance
. P to P1 .
P1 to P2 .
1(/4 ‘ 3
P2 to P3 . ‘
®
-
t P3 to P4
N TOTAL DISTANCE = \ .
kY ‘ . . »
~
S ./
{ ’ ‘ -’ ~

* Studéﬁts will need to use the chart on the following pége in order to
- complete this activity. . , . .

‘ .
I . . .o P
. .

10 -
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ACTIVITY # 2

<

* NANTOCKET .

l

10

- e — e e— -

VINEYARD

SOUND

MARTHA'S

%

\\,

" VINEYARD

P et g A -

-

-

) s v

Cb NO MAWS
LAND

-

r

. (This chart should be used
for a transparency and for

\‘ " -
ERIC geproduction. for students’

IToxt Provided by ERI

1

usge.)
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ACTIVITY #3 ‘ X
L s .
Objectives . '
4 . ~
- Upon completion of this activity the student wi’1 be able to: -
-, ideﬁéify with 100% accuracy on a nautical chart the symbols
. " given in the legend bel T .
— . \\hT .
AN SYMBOLS COMMONLY FOUND .ON NAUTICAL ‘CHARTS P
[} A ) e .
* ¢ . -
. : © (* On harbour charts the soundings °
. o 2 £athdm line ,are sho&n in feet racher than
. ' fathoms.) .
' r . . . . N ¢ :
¢ .3 fathom line .
- - { I . .
a mmrme 10 fathom line
’ Symbols“Showing”Subsurface Characteri@tics' . )
N - . .
t e '?”f_ shoal with a rock below the surface T .

‘s

+, rock ( sometimes the height of the fock.gbove_water~i§ recorded)

r roik')
o cl or?c&.ciay ; Ta
s or S sand ? |
g or G 'gravei.
m or‘ﬁ mud ;
. A

»

A

All of those

3

’

describe the type

of bottom

L)

Symbols Showing the Characteristics of Lights:

» R - red ) .
_ ) 5 -
W white ) Combinations of these will
G - green ) - indicate the nature.of -
F1~- flashing )y the light observed
7 ; s F - fixed )
Ift.- interrupted - '; ’ ,
. . L U - unwatched or unmannéd light ) ’
. 20 sec.- flashing intervals ;
Ir ' . Fid ,

12 ‘ | ;




' Other Signifieant Symbols:

<

e

* - 4

—
L1 can buoy “ .
A_ co'nj.cal buoy
‘ l spar buoy : .

- — - —~ common sh'ipping tracks

-

4+ -rock

I- anchorage

.
No—

12




A

W1

Activity 3 CHART SYMBOLS *

. ' igx‘:’. . .
1, What the greatest depth of water that a vessel will

encounter on the "track usually follpwed" from Middlebrun

- ' . ‘ -
2, How deep is the water over Copp Rock which lies ¥ mi. West .

"

f

Mof Cranberry Is.? . .
A .

3./ 1f your ship has a draft of 12 feet, “would you congider gailing

1
|
|
l
i
1
Channel to the NE corner of Edward Island? . Co i
|
between Porphyry Is. and Edward Is.? Give a reason f;L your l

7
answer. °
4, Why is the bay West of Copp Rock marked as an anchorage while .
Squ§w Bay is nat so marked? '
5. Coﬁpare the underwater slope along the West side of Edward Is. '
) with the underwater slope off Kidd Pt. f:)
6. At what distance would Point Pérphyry Light be visible ona ’

clear night? What is the characteristic of tﬁft light?

7. Locate three places where- rocks, reefs or shoals would make

! navigation hazardous.

‘ Identify one location where the rock shows above water.

. ~.

-~

* Students‘yfll need to use the chart on the following page in order to
complete this’activity.

~




C1 L LT R

e e

/.-g,"v;

A

1
kd
;
i

g s 8!
145

'
. ‘J
#a, "L’ . , y
T el » & P! Porphvrv !
,‘}/4 l::;‘. : , f110 u-' Ay
M p Y e
» D’ ANg 5y o.eJ,.,.—-{,
< - s A &
. 2 w5 — o
i g " = 7
e %
e o .---,......__.-__a.,{:
: ”""'"’_-.;’.‘..-.-..-..- :
R e ’
YT g ianaad

+
+4 Loscdad-

15




. Activity #&  CHARTWORK

Objectives:

Upon the completion of this sirulation exercige the student

will be able to:

.

. "
1. use parallel rulers and the compass Zose on a nautical

_ ¢ ,chart to lay out a course between two points on the chart

-

with a measurement error of less than three degrees.
2. use parallel rulers and the compass rose to state within

. 2? of accuracy the true bearing between two points
. ‘ .4
on a nautical chart.

3. use dividers apd the latitude scale to measure the distange

. between two points om a nautical chart with 95% accuracy.

-
.

4. use the terms nautical mile, minute of latitude, bearing,

e

anchorage, knot, compass rose, starboard, port correctly
‘ d .

s

when plotting a course on a nautical chart.
5. ‘identify’the following symbols on a nautical chart in
'Y

order to make a logichl decision as to the selection of

.
.

- a safe anchorage for a ship: g - |
cl, 8, my gqg---- y wre ke eer, 't,_ - _.‘,

, ' ;

J

o | o
. | o,
. - 16
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CEARTWQRR - PASSAGE ISLAND TO THUXDER BAY *

Youi‘f?ip;‘on the regular shipping track, is bound for

Thunder Bay from Sault Ste. Marie. When Passage T

light bears 031° ; % omi. to starboard, you alter course

l
-

to 310 .

.

{a) What will be the bearing of Pastage I light and
Bl§ke Point light when vou must.alter course to
. 277°. - '
(b) What is the distance in éau:idal niles to

Pt. Porphyry light when it bears 007° 7.

N

A severe SE gale causes you to hecidb t6 run for

shelter in Sawyer Bay (68°22'N, 88°52'%.)

. Lay off a course to reach Sawyer Bay as follows:

(a) When Thunder Cape 1ight'£ears 0200,.alter .

v o -

courde to 3550.
1

(b) When the south edge of’tpe entrance to Sawyer

Bay bears 074°, alter q%urge to 070°

- (¢£) What kind of bottom is;there in the anchorage?

Indicate with an X ofi the chart where you would

anchor your ship. Explain why you cfose this
.particular location in the bay. »

(a) When the gale abates, what course would you

steer to reach the North entrance of

ks

Thunder Bay l';arbour? \

s o0 s 00000080 00

4

o ¥

L]
s s ee s 000000000

* In order to complete thig activity studente will need to uge the chart Pagsage
"Island to Thunder Bay which is available from the Canadian Hydrographic Survéy.

I1f the teacher wishes, another chart can be substituted and a similar worksheet

o -, can’ ‘be formulated. . i7 , .
. -

’ .
Rt ‘1
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111 cont'd. (b) How far (in nautical miles) is it ’ 1
. s |
. .o . i
from Sawyer Bay to the North entrance? Y e ieas e i
. ' "(¢) 1f your speed is 6% knots, when will ' %
A
/ you reach the Nerth entrance if you ;
«
. - ¢ leave Sawver Bey at 6:00 a.m.? - [ N !
. |
¢ . \ > ’ {
¢ . - i
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_ GLOSSARY. : . %
- “ 5
; knchorage ~ a place ﬁ?otected fron winds or storms where ‘ ) .

!

¥ 1

ships may lie at anchor in safety.

Bearing. - a direction from one poinf to another indigated
: . by a compass reading. -
n L 2 -
°  Fathom '7 . - a measure of 6 feet in‘déﬁéh :
Fathor lires - a series of dots ;r dots and short lines on a chagé N
A . * N
. connecting poinfe of common depth: . ' .
Fixed light - a light that shines without fMshing. . '

Interrupted Light - a light that is visible only within a pagticular

X ™ sector of the circle. - .
.* Knot T ’ - a measure of speed equal to onme nautical mile per hour.
Nautical Mile . = a distance equal_fb one degree of latitude (approx&mateiy‘
2000 yards. ' w :
Port - the left side when facing forward in a ship - (indicatéd
by a red light) . . . : ’ . .8
R | .
Shoal - a ridge of rock or sand ‘below or close to the surface
’ of the water.
Soundings - recorded depths of water, usually in fathoms but ‘often .
. . "
¢ in feet on harbour charts .
StarEoer' ) - the right side~fhen facing forward in a ship (indicated
.e :
/ . . by a Freeh lighfi. . .
Variation - the angular difference between mhgnetic north and ‘
‘% NN
o+

’ true north.
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@ ' SOME SUGGESTIONS FROM THE AUTHORS ’
1. The use of parallel rulers and dividers in laying off bearings

-

and in measuring) distance can be effectively demenstrated by the
teacher ut}liiing transparencies of regions of chérts and the
;bpropriate instrument?l Stidents.could carry out the activity

e on their own copies of the same chart region. ];

~

-

2. When using the actual charts all work should be done lightly in

pencil so that the markings may be erased.

3. The activities may be individualized by providing work-cards for

= ' students with accompanying self—correcting materials such as .
N answer-cards aﬁﬁ\acetate overl;yé. - 4 )
t, ) .
’ ‘ 4. Have students draw cross-section diagrams of thé.boﬁtom of a channel -
‘ or i>ay a's a n;eans of 1llustrating the signifi;,nc.e of fathom lines.
] o oo . . .

’ 5. Charts of the Great Lakes may be obtained from the folléwing sources,
] N -

~

. or from bookstores in part cities:

; ’ > Canadian charts: Canadian Hydrographic Service

Magine Sciences Btanch

?‘ ) (approx.$1 - 1.50) Dept. of Energy Mines & Resources,
T ‘ " 15 Bootn Street, ' Ottawa, Ont.
) “ o U.S. charts: _ Dept. of Commerce, . ’
° e K National Ocean Survey, Lake Survey Centre '
, (epprox.$1.75 each) ¢34 pegeral Building, U.S. Courthouse
' . Defroit, Michigan '
- 48226 ' »

. .
»

. ' T . Kkkkhkkkhkk . . - .
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